Summary. The effects of various amounts of thyrotropin-releasing hormone (TRH) injected subcutaneously or intravenously (alone or in combination with growth hormonereleasing factor : GRF 1-44) on growth hormone (GH), thyroid-stimulating hormone (TSH), thyroxine (T 4 ) and triiodothyronine (T 3 ) were studied in the plasma of 2-week, 2-month and 3-month old lambs.
1. After subcutaneous TRH administration, increases in plasma TSH, T 4 and T 3 levels were equivalent, whatever the amount of TRH used (1, 2, 5 or 10 0 pg/kg) . These responses lasted longer after 5 and 10 !g/kg.
2. After intravenous TRH administration in 2-week old lambs, the maximal increase in plasma TSH levels occurred after the injection of 0.25 gg/kg. However, plasma T 4 and T 3 responses were not different, whatever the amount used. As previously, the amount of TRH affected the duration of these responses more than the magnitude of the pituitarythyroid axis response. 3. Whatever the injection route, amount used or animal age, TRH alone did not increase GH secretion in lambs. However, it slightly delayed the GH response to GRF. 4 . GRF did not affect the response of TSH and T 4 to TRH ; however it could inhibit T 3 increase.
In conclusion, in contrast to results obtained in calves by Hodate et al. (1985) , TRH did not enhance GH secretion in lambs but, as expected, induced sharp increases in plasma thyroid hormone levels. Its classification as a « growth factor » is therefore questionable, at least in lambs.
Introduction. Bella and Vivian, 1971 ; Smith and Convey, 1975) , a constant elevation of plasma GH levels after TRH administration has been demonstrated in vivo in cattle (Convey et al., 1973 ; Kesner et al., 1977 ; Johke, 1978 (Davis, 1975 ; Davis et al., 1976 Davis et al., , 1977 10, 20, 30, 45, 60, 90, 120, 180, 240 and 360 min after injection. The plasma was separated by centrifugation and stored at -20 °C until assay.
The thyroxine and triiodothyronine were measured by specific radioimmunoassay as previously described (Cabello and Levieux, 1980) . Ovine GH and TSH were also measured by RIA using a double antibody separation method ; reagents (antisera and cold hormones) were supplied by the National Hormone and Pituitary Program (NIADDK, Bethesdal. The sensitivity of these assays was 0.5 ng/ml for GH and 0.05 ng/ml for TSH ; intra-assay variation was 5 and 8 %, respectively.
Statistical comparisons were made using the paired t-test.
Results.
Subcutaneous TRH injection in three-month old lambs (fig. 1 -As expected, plasma TSH, T 4 and T 3 levels rose significantly (P < 0.001) after s.c.
TRH injection. Neither the maximal value of these hormones nor their increase (maximal value -basal value) was significantly affected by the amount of TRH given.
Whereas plasma TSH levels were unchanged from 30 to 180 min postinjection when amounts of 5 and 10 pg of TRH/kg were used, they decreased significantly over this period when 1 and 2 pg of TRH/kg were injected (P < 0.0011.
The increase in plasma T 4 levels was significantly longer for amounts of 5 and 10 gg of TRH/kg (5.3 ± 0.4 h and 5.2 ± 0.5 h, respectively) than for amounts of 1 and 2 pg of TRH/kg (3.4 ± 0.4 h and 3.8 + 0.2 h, respectively ; P < 0.005).
The increase in plasma T 3 levels was also significantly longer After TRH administration plasma T 3 levels rose significantly (P < 0.001) until 1.3 ± 0.1 h post-injection. This increase, significantly inhibited by the addition of GRF in the injection medium (0.2pg/kg ; P < 0.001 ; 1 pg/kg ; P < 0.05), did not differ from that recorded after saline or GRF alone was administered.
As in the other experiments, TRH injection did not significantly affect plasma GH levels in two-month old lambs. As expected, GRF-44 administration sharply increased plasma GH levels (P < 0.001) in a dose-dependent manner ; the addition of TRH did not influence the maximal value or the increase recorded. However, the profiles of the GH levels were slightly different with GRF alone or GRF + TRH, as follows :
maximal values were observed significantly later after GRF + TRH than after GRF injection alone (0.2 pg/kg of GRF : 16 ± 2 min vs 10 ± 0 min, P < 0.001 ; 1 pg/kg of GRF : 20 ± 0 min vs 10 ± 0 min, P < 0.001) ; -therefore, plasma GH levels were significantly lower at 10 min post-injection (P < 0.05) and higher at 20 and 45 min post-injection (P < 0.05) with 1 jig of GRF/kg + TRH than with 1 pg of GRF/kg. At 30 min post-injection, plasma GH levels were also higher with 0.2ug of GRF/kg + TRH than with 0.2 1A g of GRF/kg (P < 0.05).
Discussion. When 1 gg of TRH/kg was given, the duration of T 4 and T 3 response was shorter in two-week or two-month old lambs than that previously reported in 24-hour old animals (T 4 : 2.3 h vs 4 h ; T 3 : 1.3 h vs 2 h) (Wrutniak and Cabello, 1985) . This suggests that the utilization of TRH, TSH and/or T 4 and T 3 would be more important in the older lambs.
In (1985) and suggest a strong species difference. As underlined by these workers, GH release in response to TRH in cattle is probably a phenomenon unique in ruminants : in addition to action on the pituitary (La Bella and Vivian, 1971 ; Smith and Convey, 1975) , TRH may also act on the hypothalamus, in cattle in vivo, to stimulate the release of endogenous GRF and/or to inhibit the secretion of somatostatin.
Moreover, in contrast with the results in vivo in calves (Hodate et al., 1985) or in vitro in chickens (Leung and Taylor, 1983) 2) Par voie intra-veineuse, à l'âge de 2 semaines, l'élévation maximale de la TSH plasmatique est observée dès la dose de 0,25 f l9/kg. Cependant, la réponse des hormones thyroï-diennes n'est pas influencée par la dose utilisée (0,1, 0,25, 0,5 et 1 ¡ l g/kg). Comme précé-demment, la durée de la réponse de la TSH, de la T4 et de la T3 est prolongée par l'augmentation des doses de TRH.
3) Quel que soit l'âge des animaux, les doses et la voie d'administration utilisées, la TRH seule n'augmente pas la sécrétion de GH chez l'Agneau. Cependant, elle retarde légère-ment la réponse de la GH au GRF. 4) Le GRF ne modifie pas la réponse de la TSH et de la T4 à la TRH ; cependant, il pourrait inhiber l'augmentation de la T3.
En conclusion, contrairement aux résultats obtenus chez le Veau (Hodate et al., 1985) , la TRH ne modifie pas la sécrétion de GH chez l'Agneau mais induit des augmentations importantes des taux plasmatiques d'hormones thyroïdiennes. Ces arguments ne sont pas en faveur de l'utilisation de la TRH comme facteur de croissance dans l'espèce ovine.
